The objective of this study is to estimate the mean annual social cost per adult person and the total social cost of rheumatoid arthritis (RA) in Italy. A literature review was performed by searching primary economic studies on adults in order to collect cost data of RA in Italy in the last decade. The review results were merged with data of institutional sources for estimating -following the methodological steps of the cost of illness analysis -the social cost of RA in Italy. The mean annual social cost of RA was € 13,595 per adult patient in Italy. Affecting 259,795 persons, RA determines a social cost of € 3.5 billions in Italy. Non-medical direct cost and indirect cost represent the main cost items (48% and 31%) of the total social cost of RA in Italy. Based on these results, it appears evident that the assessment of the economic burden of RA solely based on direct medical costs evaluation gives a limited view of the phenomenon.
n INTRODUCTION W orldwide, rheumatoid arthritis (RA) has a prevalence ranging between 0.3 and 1.6% (1) (2) (3) (4) (5) . Literature data show that the prevalence of RA in Italy ranges between 0.31 and 0.70% (6) (7) (8) (9) (10) (11) . RA affects people of all ages, predominantly women; about 4% of RA patients are aged <20 years, 66% between 20-65 years and 30% are above 65 years (11) . The natural history of RA is characterized by joint pain, functional limitation, and progressive joint damage, resulting in disability and reduced quality of life and survival. Literature data, in fact, show that RA causes the loss of 0.8% of disability adjusted life years and is responsible for 0.1% of all deaths in Europe as well as in Italy (12) . In addition, the progressive disability characterizing the disease may affect working ability of patients leading to absenteeism and loss of employment (13) (14) (15) . In a healthcare setting where resources are limited, it is important to identify, measure and evaluate costs associated with a disease as an operational tool to support decisions on health-policy and resources allocation (16, 17) . In rheumatic diseases, due to the introduction of new and expensive biotechnological drugs, these considerations are becoming increasingly important (18) (19) (20) (21) (22) (23) (24) (25) . The type of economic evaluation able to quantify the economic burden of RA on the society is represented by cost of illness (COI) study (26) . COI studies, in fact, allow to identify the major cost components of a disease, such as direct medical and non-medical costs and indirect costs. Direct costs measure the use of resources directly related to the disease. Indirect costs are related to the loss of productivity of the patient and his/her caregivers due to the disease. A recent systematic literature review on economic implications and pharmacoeconomic issues of RA showed how the financial impact of RA is substantial for health care systems and society worldwide (27) . Annual total economic burden was estimated to be € 41,631 billion in the US and € 45,263 billion in Europe. Per patient annual costs were around € 21,000 in the US and € 13,500 in Europe. Interestingly, Due to the lack of updated data, we have assumed that the inpatient care cost of a patient in Tuscany was the same of a patient in Italy. -Drugs, visits, diagnostic examinations and rehabilitation costs were taken from mean annual cost per patient data resulting from the Italian literature review. Direct non-medical costs as transportation to and from health providers, home care fee, informal care and auxiliary devices at home, were calculated based on the percentage of the total direct costs estimated by the literature. 
ORIGINAL ARTICLE
The social cost of rheumatoid arthritis in Italy by social security to patients with RA, including pensions for working total disability and benefits for partial working disability. As data about the number of disablement pensions due to RA were not available from the official source, this was estimated by multiplying the percentage of all disablement pensions for rheumatic diseases referred to RA (32) by the number of disablement pensions and benefits for rheumatic diseases provided by INPS (33) . The mean annual amount of disablement pensions and benefits provided by INPS (34) was then multiplied by the number of disablement pensions and benefits for RA, resulting in the total expenditure at Italian level. From these data it was possible to estimate the mean annual expenditure per patient and then the total expenditure in Italy.
-Loss of productivity of workers with RA due to absenteeism caused by the illness. The number of workers with RA was estimated by applying the rates of employment provided by ISTAT (35) to the number of RA patients belonging to the class of working age (11) and excluding the number of totally disabled patients (calculated using public sources (11, 33, 35) . The mean number of working days lost was estimated as a weighted mean of data available in the literature (11, 13, 36) . By applying the hourly wage of an employee (37) , it was estimated the mean annual lost productivity of workers with RA in Italy, per patient. -Loss of earnings of caregivers due to patients' assistance. The number of caregivers was calculated by assuming that one out of two patients was assisted by a caregiver. The number of working caregivers was calculated by applying the proportion of people belonging to the working age class (20-65 years) on the overall population and the employment rates (35) . The mean number of working days lost was assumed to be the same as estimated for patients and the hourly wage of an employee was taken from ISTAT data (37) . The loss of earnings of caregivers was estimated for Italy, per patient.
n RESULTS
Systematic review of Italian literature on the social cost of rheumatoid arthritis
The literature search allowed identifying 6 articles, 4 studies were excluded because they did not meet the inclusion criteria. Four additional studies identified by consultation of bibliographies were considered eligible. At the end of the research 6 studies (6, 10, 11, 36, 38, 39) (38) . From the Healthcare System of the Lombardy Region the medical cost of a patient with RA was € 3,902 (6) ( Table I ). The mean annual drug costs per patient with RA ranged from € 2,101 (6) to € 2,241 (10), including disease-modifying antirheumatic drugs and biological anti-TNF-α drugs. From the societal perspective, direct non-medical costs represented the main cost components of the total cost: € 7,501 (44% of € 16,955) (36) and € 3,828 (59% of € 6,448) (10). Informal care had the greater impact on the direct non-medical costs: € 6,305 (84% of € 7,501) (36) . RA leads to longterm incapacity of work. One patient out of three with RA reported to have modified working habits or stopped working because of the disease with a mean annual cost of € 6,450 per patient (38) . The mean annual number of work days lost ranged between 57 with a mean annual cost of € 4,748 per patient (36) to 92 days with a cost of € 7,367 (11) . The impact of RA on the working life of patients worsened with increasing time since the diagnosis of the have reported that 21% of RA patients had lost their job, while 68% had to be away from work (36) . Other studies show that the percentage of patients that had to change or leave their jobs increased from 18% in case of patients diagnosed in the last two years to 30% in case of patients diagnosed in the last ten years (11) . Costs for RA increased significantly with worsening of the disease: direct and indirect costs were 6 times higher in the last stage (ACR IV) with respect to ACR class I (direct costs € 17,785 vs € 2,966, indirect costs € 10,613 vs € 1,636, respectively) due to the informal care cost, caregiver assistance and loss of productivity (36) . The mean annual social cost of RA in Italy ranged from € 2.5 to € 3.4 billion, of which direct costs would contribute from € 1.5 to € 1.7 billion and indirect costs from €1 to € 1.7 billion (11, 39) . Cost of RA could increase up to 3.9 billion of Euro in 2029 (39) .
Exercise of estimate of the social cost of rheumatoid arthritis in Italy
The prevalence of RA ranged from 0.31% (6) to 0.70% (11) in Italy and is estimated around 0.51% (10) (Table II) . According to our exercise, in Italy the mean annual social cost per patient with RA was estimated as € 13,595. The mean annual direct medical cost per patient with RA (€ 2,797) would be almost 52% higher than the Italian per capita public health spending (€ 1,842) in 2011 (40) . Total direct medical costs of RA represented almost 0.6% of the Italian public health expenditure (estimated at 112 billion of Euro) in 2011 (40) . Direct non-medical costs represented the largest cost component (€ 6,527, 48% of the total) followed by indirect costs (€ 4,271, 31% of the total). Overall, in Italy the mean annual cost for patients with RA would be equal to € 3,531,913,025 and it represented almost the 0.23% of the Italian gross domestic product (41) ( Table II) .
n DISCUSSION RA is a complex and chronic disabling disease, with a female prevalence and a relevant social and economic burden on patients, families and productive system. An increase of costs is expected due to the aging of the population. The review of the Italian literature has identified a small number of studies of cost estimates of RA characterized by different levels of completeness. Given the lack of data that quantifies the burden of all cost items defining the social cost of RA in Italy, the present study was conducted to estimate the total impact of RA on society. Interesting observations can be made on the distribution of cost items. Direct medical costs account for the 21% of the total costs (€ 2,797 out of € 13,595 per patient), while the remaining 79% are non-medical costs, such as direct non-medical costs (€ 6,527) and indirect costs (€ 4,271). Non-medical and indirect costs are mainly sustained by household for informal care (€ 5,482, 40% of the total cost), by the productivity system and by the social security system (€ 4,271, 31% of the total cost). Based on these results, it appears evident that the assessment of the economic burden of RA solely based on direct medical costs evaluation gives a limited view of the phenomenon. As RA is a complex disease necessitating an interdisciplinary care, the assessment of disease costs should be based on a broader view including all the different aspects of patient care, including prevention, general practitioners, specialists, rehabilitation and social welfare support. The limitation of the study resides in the fact that data are obtained with a theoretical exercise and not directly from real observation. Future studies aimed at collecting real data are needed. Nonetheless, this study represents the first attempt to quantify and discuss the real entity of the social costs associated to RA in Italy. 
